Optomechanical coupling between a moving mirror and quantum fluctuations of light first appeared in the context of interferometric gravitational-wave detection [1]. Since then, several schemes involving a cavity with a movable mirror subject to radiation pressure have been proposed either to create non-classical states oflight or to perform Quantum Non Demolition measurements of light intensity [2] . Recent progress in low-noise laser sources and low-loss mirrors has made the field experimentally accessible [3] .
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Micro-and nano-electromechanical resonators playa great role in the quest to detect quantum fluctuations of a mechanical resonator. Detecting zero-point motion of a mechanical oscillator requires high resonance frequencies (up to the GHz band) and low temperature operation (in the mK regime), but also a sufficient sensitivity on the displacement measurement. The optomechanical monitoring of a micro-mechanical resonator therefore seems promising to reach the quantum regime of a macroscopic oscillator [4] , as well as for the experimental observation of quantum effects of radiation pressure.
In our experiment, the motion of a silicon micro-mechanical resonator is optically monitored with a very high-finesse optical cavity down to a quantum-limited sensitivity at the 10-19 m/~Hz level. The high resonance frequency of the resonator (in the MHz range), its low mass (below 1 mg) and the extreme sensitivity open the way to radiation pressure-driven quantum optics experiments. We have experimentally demonstrated for the first time a direct effect of intracavity radiation pressure upon the dynamics of the micro-resonator in a detuned highfinesse optical cavity: depending on the sign of the detuning, we have obtained both cooling and heating, with an effective temperature ranging from 10 to 2000 K [5] .
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815.0 814 .5 Fig. 1 Left: Experimentalsetup used to monitor and to cool a micro-mechanical oscillator. ANd:YAG laser is intensitystabilized and spatially filtered before entering the micro-resonator cavity. The displacement signal is extracted by means of a Pound-Drever-Hall scheme. Right: Cavity cooling experiment. The black curve is the thermal noise spectrum at 300 K. Curves light blue to dark blue correspondsto increasing(negative) detuning.The spectrum is both widened and its area which is a strong indicationof the temperaturereduction Current upgrade of the experimental setup includes the use of smaller resonators and cryogenic operation, which could enable, together with the optical cooling, to reach the temperature required for observing the quantum fluctuations (in the range of 100 J.lK).
Furthermore, a new experimental approach to observe quantum effects of radiation pressure and zero-point fluctuations of the resonator will be discussed [6] . Based on the coupling between the frequency of a mechanical mode and two different cavity optical modes, it should improve the performances of the resolved sidebands cooling. The experimental demonstration of this 3-modes resonant cooling is in progress.
